Pepsin-catalyzed peptide synthesis in organic media: studies with free and immobilized enzyme.
Pepsin-catalyzed synthesis of protected peptides was studied in two-phase systems containing up to 5% (by volume) of aqueous phase. A methodological study was carried out to determine the optimum conditions for the synthesis of the model protected peptide Z-Phe-Phe-OMe. Several parameters such as concentrations of carboxylic and amino components, pH of the aqueous phase, ratio of organic to aqueous phase volumes and nature of the organic solvent were investigated. It was observed that the most hydrophobic solvents produced the best yields, despite the low solubility of substrates in these media. The log P of the solvent could be used to predict the solvent effect over the reaction yields. Pepsin immobilized by adsorption onto the solid supports Celite and Chromosorb was employed to perform a study of secondary specificity of the enzyme in organic media through the coupling between Z-X-Phe-OH (X = Ala, Asp, Glu, Gly, Phe, Ile, Val, Trp and Tyr) and Phe-OMe. This investigation was performed in two solvent systems: (A) ethyl acetate:citrate buffer pH 4.5 (98:02, v:v) and (B) acetonitrile:citrate buffer pH 4.5 (96:04, v:v). Reaction rate data showed that pepsin had a preference for more hydrophilic substituents in the P2 position. These data are in contrast to the literature for a similar reaction performed in predominantly aqueous media. Thus, for mainly organic media, partition phenomena are very important and may cause an apparent modification of enzyme specificity.